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[Name] Matsumoto Yukinobu 
(57) [Abstract] 

[Objective] Olefinic resin foamed sheet is designated as substr 
e, adhesive sheet or tape which does not needthe release'sheet 
is obtained. 

[Constitution] It mixes azo dicarboxyl amide 15 parts by weigl 
t to low density polyethylene 1 00 parts by weight, kneads with 
140 °C and foamable sheetof 2 mm thickness forms. 
Irradiating electron beam of 3 Mrad to this, crosslinking it doe; 
In one surface of foamable sheet which this crosslinking is done 
extrusion paintingthe blend of ethylene * propylene 
copolymer elastomer 30 weight % and low density polyethylene 
70 weight %, with 280 °C, it forms therelease layer of 100 
m thick. It heats this with 220 °C and foams and obtains 
foamed sheet, release layer 12 and surface of the opposite side 
of this foamed sheet 1 1 corona treatment are done, acrylic 
tackifier layer 13 ofthe 40 m thick is formed in this treated 
surface, this is wound in winding core 20, the adhesive tape 
wound roll is obtained, adhesive tape 10 which is rewound fror 
wound roll shows satisfactoryexfoliation deployment property 
and tackiness. 



[ttftK*<DttU I [Claim(s)] 

*U7-f>*»te«»tt*>-ha)friiiz [Claim l] Manufacturing method of substrate for adhesive she 
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et or tape which designates that in theone surface of olefinic 
resin foamable sheet, it forms release layer which consists of 
olefinic resin,heats this and foams as feature. 

[Claim 2] Manufacturing method of substrate for adhesive she 
et or tape which designates that in theone surface of olefinic 
resin foamable sheet, it forms release layer which consists of 
olefinic resin,heats this and foams, it forms multiple relief in 
surface of release layer the after that with embossing roll as 
feature. 

[Claim 3] Substrate for adhesive sheet or tape which is acquir 
d with method which isstated in Claim 1 or 2 . 

[Claim 4] In release layer and surface of the opposite side of si 
bstrate for adhesive sheet or tape which isacquired with method 
which is stated in Claim 1 or 2 , adhesive sheet or tape 
whichdesignates that acrylic tackifier layer is provided as 
feature. 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention, manufacturing 
method of substrate for adhesive sheet or tape which uses the 
olefinic resin foamed sheet, regards and substrate , and adhesn 
sheet or tape adhesive sheet for adhesive sheet or tape. 

[0002] 

[Prior Art] Olefinic resin foamed sheet is widely used, making i 
e of lightness , buffering property , the insulating ability and 
soundproofing behavior or other performance, with vehicle , 
household appliance and construction or other field. 

[0003] Olefinic resin foamed sheet of this kind is used, general! 
sticking to various material. And, sticking convenient way, 
also product of sheet or rollwhich provides tackifier layer in 
one surface of this foamed sheet is used. 

[0004] In this case, in order to protect this in transient, or occa 
sionwhere you rewind from roll product, in order to prevent 
delamination of the foamed sheet back surface, release sheet is 
impregnated in tackifier layer . As this release sheet, generally 
those which provide silicone release layer, are widelyused for 
surface of paper or plastic sheet. 

[0005] This kind of release sheet, when using foamed sheet, is ■ 
xfoliated from tackifier layer surfaceand is abolished, but wast< 
disposal of release sheet which has become thisunnecessary is 
cumbersome. In addition, abolishing release sheet opposes to 
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also effective use of the resource. 

[0006] In one surface of other and various substrate, release k 
yer whichconsists of polyethylene and ethylene * -olefin 
copolymer elastomer or other olefinic resin is formed, in release 
layer and thesurface of the opposite side of this substrate, also 
adhesive sheet or tape which provides acrylic tackifier layer is 
known,( for example Japan Examined Patent Publication Sho 
51 - 20205 disclosure , Japan Examined Patent Publication Sho 
57 - 45789 disclosure and Japan Examined Patent Publication 
Sho 57 - 45790 disclosure reference). 

[0007] 

[Problems to be Solved by the Invention] As for using foamed s 
heet as substrate it is not completely stated in theadhesive 
sheet or tape which however, is stated in above-mentioned 

T«m«o» Dotont Dnkli^otirxn Tn<»n fn Unwind to method 1 to 

J Cl^tlllt* A ULWI 1 I A ulSHWMMW.a. * »w.w ...--^ 

which this inventor uses olefinic resin foamed sheet as the 
substrate, is stated in above-mentioned Japanese Patent 
Publication, in one surface of thissubstrate, melt coating doing 
release layer which consists of polyethylene and theethylene * 
-olefin copolymer elastomer or other olefinic resin, you tried 
production of adhesive sheet or tape which possesses the release 
layer. 

[0008] But, when extrusion painting release layer, it understoo 
d that it has theproblem that foam state of surface part of 
olefinic resin foamed sheet is impaired by heatof release layer o 
molten state and heat of extrusion mold. In addition, with 
method which release layer extrusion is painted, itunderstood ii 
foamed sheet that it has problem that is difficult toform 
uniform peeling layer of thin film. Furthermore, from fact 
that wrinkle is easy to occur in the release layer, it is easy to 
become poor external appearance. 

[0009] Manufacturing method of substrate for adhesive sheet o 
r tape which as for this invention,being something which solves 
above-mentioned problem, as for thepurpose, release sheet 
does not need making use of olefinic resin foamed sheet as 
substrate,possesses satisfactory quality, it is a and a substrate 
for theadhesive sheet or tape, and to offer adhesive sheet or 
tape. 

[0010] 

[Means to Solve the Problems] In order to achieve above-menti 
oned objective, with this invention, inthe one surface of 
olefinic resin foamable sheet, it forms release layer which 
consists of the olefinic resin, heats this and foams, or after 
foaming it forms multiple relief inthe surface of release layer 
with embossing roll , produces substrate for the adhesive sheet 
or tape. 
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[001 1] Substrate for adhesive sheet or tape which it acquires am 
in this way is used, inthe release layer and surface of the 
opposite side of this substrate, acrylic tackifier layer is provide 
the adhesive sheet or tape is obtained. 

[0012] Below, this is explained in detail. First, with this invent: 
on, olefmic resin foamable sheet it forms. As this olefinic resii 
foamable sheet, foamable sheet which consists of low density 
polyethylene , linear low density polyethylene , the high 
density polyethylene , polypropylene , polybutene and 
ethylene - vinyl acetate copolymer or other olefinic resin is 
used, molding method of this kind of foamable sheet is known 
widely. 

[0013] Mixing blowing agent of azo dicarboxyl amide or other 
thermal decomposition to for example polyethylene or other 
olefinic resin, with temperature of decomposition temperature 
or less ofthe blowing agent with such as extruder, it makes 
olefinic resin foamable sheet, irradiates electron beam or other 
ionizing radiationto this and crosslinking does resin. 

[0014] In addition, mixing crosslinking agent of dicumyl peroxi 
de or other decomposing type to polyethylene or other 
olefinic resin, with temperature ofthe decomposition 
temperature or less of blowing agent with such as blowing agen 
of azo dicarboxyl amide or other thermally decomposing type 
and extruder, itmakes olefin resin foamable sheet. 

[0015] In addition, without using crosslinking agent of ionizing 
radiation and decomposing type, it ispossible also to make 
olefin resin foamable sheet. Furthermore , other than blowing 
agent and crosslinking agent, it ispossible to combine crosslink 
promotion agent , foaming aid , antioxidant and colorant or 
other additive. 

[0016] Thickness of olefinic resin foamable sheet differs depen 
ding upon application , but in ordergenerally, for thickness of 
foamed sheet after foaming to becomethe 0.5 to 35 mm 
extent, it is set. In addition, compounded amount of blowing 
agent differs depending upon application ,but in order general!; 
for foamed expansion ratio to become 5 to 50 times extent; it 
iscombined. 

[0017] In addition, if it is something which consists of olefinic 
resin as the release layer, possesses release property it is a all 
usable. As this kind of release layer, release layer , consist of 
only ethylene * -olefin copolymer elastomer release layer or 
this ethylene * -olefin copolymer elastomer and consists of 
blend of other olefinic resin release layer etc which consist of 
only for example low density polyethylene are used. 

[0018] As ethylene * -olefin copolymer elastomer, you can li 
st elastomer which consists of copolymer ofthe ethylene and 
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propylene , 1 - butene , 1 - pentene , 1 - hexene and 4 - methyl 
- 1 - pentene or other -olefin. » 



[0019] This or other low density polyethylene and ethylene * 
-olefin copolymer elastomer , generally, melt flow rate 
(MFR) due to JIS K72 1 0 isused those of 0. 1 to 20 g/1 0 min ( 
measurement temperature 190 °C and measurement load 2. 1 6 
kg). 

[0020] Even among those, elastomer which mixes ethylene * p 
rofessiore tf \s copolymer elastomer or theethylene * 1 - 
butene copolymer elastomer or this both is desirable. As this 
kind of elastomer, you can list for example Tafmer A and 
Tafmer P (Which Mitsui Chemicals Inc. (DB 69-056-7037) 
supplied ) etc. 

rfinO 1 1 In f>AA\\\c\r\ Ql/oriitA rY"»r»lo/-»ii1oT- uroi r*V»t Koinr» 1 A (\C\Ci r\v 
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greater as other olefinic resin which ismixed to this or other 
ethylene * -olefin copolymer elastomer, density 
polyethylene of 0.88 g/cm2 or greater, average molecular 
weight beingthe 1.5 0,000 or greater, density polypropylene of 
0.89 g/cm2 or greater, average molecular weight being the2.5 0 
000 or greater, resin of at least one kind where density is chosei 
from polybuteneof 0.88 g/cm2 or greater is ideal. 

[0022] When this kind of other olefinic resin, is mixed to ethyl 
ene * -olefin copolymer elastomer, mechanical strength 
andthe heat resistance of release layer increase in comparison 
with release layer whichdoes not mix these, maximum value 
appears even in release property and improves. In addition, 
also melt forming property of release layer improves. 

[0023] When average molecular weight and density of olefinic 
resin which is mixed to ethylene * -olefin copolymer 
elastomerbecome low, above-mentioned effect becomes small. 
And, this kind of other olefinic resin, generally, is mixed in 
range of the80 wt% or less. 

[0024] Method of superposing release layer which in one surfac 
e of foamable sheetformed in film as method which forms 
release layer in one surface ofthe foamable sheet, 
thermobonding doing this. Or in one surface of foamable sheet 
release layer in film extrusion themethod of painting. Or 
method which foamable sheet and release layer coextrusion is 
done isadopted. 

[0025] Especially, extrusion method which is painted is adopte 
d release layerfor film ideally in one surface of foamable sheet. 
In this case, as for extrusion coating temperature, 200 to 350 
°C is desirable. 

[0026] Next, with this invention, it heats foamable sheet where 
release layer wasformed, resin it foams by disassembling 
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blowing agent. When crosslinking agent of decomposing type i 
contained in foamable sheet, disassemblingthis crosslinking 
agent with heating, as crosslinking it does resin, 
disassemblingthe blowing agent, resin it foams. 

[0027] As hot foaming method, hot foaming method due to fur 
nace and glycerin heating bath etc which havethe hot air 
furnace and electric heater is adopted, hot foaming, generall) 
is done with temperature of 200 to 250 °C. 

[0028] As for thickness of release layer after foaming, generall) 
5 to 50 m isdesirable. To form release layer in one surface 
of foamable sheet, to heat this, when itfoams, to pull release 
layer, with this foaming because it is extended,the thickness of 
release layer which is formed to one surface of foamable sheet, 
thecase of foaming is designated as thickness according to 
thearea ratio. 

[0029] In addition, multiple relief is formed to surface of releas< 
layer to thefoamed sheet after foaming, by according to neec 
embossing roll . This embossing, generally, is done with 
temperature of 100 to 160 °C, is formedto embossing whose 
approximately 3 mm extent is deep from shallow embossing. 

[0030] In this way, substrate for adhesive sheet or tape of this i 
nvention is acquired, adhesive sheet or tape is produced makinj 
use of this substrate, release layer surface or itapplies acrylic 
adhesive to substrate surface of opposing side and, dries, or it 
copiesthe acrylic tackifier layer which was formed separately in 
process paper etc of release property,provides acrylic tackifier 
layer. 

[003 1] Furthermore, adhesiveness of acrylic tackifier layer in o 
rder to improve, it isdesirable in substrate surface of opposing 
side of release layer surface to administer the corona treatment 
or other surface treatment. 

[0032] As acrylic adhesive, all you can use acrylic adhesive of 
ublic knowledge whichdesignates acrylic acid ester component 
as main component. Especially, acrylic adhesive of 
crosslinking type is desirable. 

[0033] As acrylic pressure sensitive adhesive of crosslinking tyj 
e, in for example n-butyl acrylate or other alkyl acrylate ester, 
acrylic copolymer which copolymerizesthe acrylic monomer 
which contains acrylic monomer and/or hydroxyethyl acrylate 
or other hydroxyl group which contains acrylic acid or other 
carboxyl group isdesignated as viscous tacky component, 
suitable amount is combined acrylic adhesive ofthe crosslinking 
type which can use polyisocyanate or other crosslinking agent 
for this. 

[0034] Thickness of acrylic tackifier layer makes 5 to 200 
m generally. And, this in winding core it makes windup and 
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wound roll in roll. Furthermore, it cuts off in according to nee< 
suitable width. In this way, adhesive sheet or tape is acquired. 

[0035] As for wound roll of adhesive sheet or tape which is acqi 
ired by this method , the tackifier layer surface contacts release 
layer surface, when using this, is rewound from wound roll. In 
this case, those which provide tackifier layer in surface of the 
opposite side of release layer surfaceare rewound with that waj 
state. 

[0036] In addition, as for those which formed tackifier layer in 
release layer surface, thistackifier layer is copied by release lay* 
surface and surface of the opposite side, is rewound with 
statewhere it can provide tackifier layer in release layer and 
surface of the opposite side of the substrate. 

[0037] In any case, finaiiy as for adhesive sheet or tape which 
is acquired, release layerbeing provided in one surface of foam 
sheet, substrate is formed, becomesthe constitution where it can 
provide tackifier layer in release layer and thesurface of the 
opposite side of this substrate. 

[0038] 

[Work or Operations of the Invention] In one surface of olefini 
c resin foamable sheet, to form release layer which consists of 
the olefinic resin, to heat this, when it foams, because foamabh 
sheet release layer isformed to this with state of unfoamed, 
foamed sheet, there are notkind of times when foam state is 
impaired by heat of release layerformation. In addition, case of 
hot foaming, to pull release layer according to thearea ratio 
because it is extended, wrinkle not to occur in release layer, 
furthermore can be formed relatively release layer to be thin 
and in theuniform. 

[0039] In addition, olefinic resin foamable sheet and release laj 
er which consists of olefinresin, hot-melt adhesiveness is good 
does not need adhesive. Furthermore, release layer depends on 
hot-melt adhesion being done in sheet ofthe state of unfoamed, 
glueing with foamed sheet and release layer after foaming 
becomes firm. 

[0040] In addition, release layer which consists of olefin resin 1 
as thesatisfactory release property vis-a-vis acrylic type 
adhesive. Especially, when multiple relief due to embossing in 
surface of release layeris formed, release property improves 
more. 

[0041] 

[Working Example(s)] Below, Working Example and Comparat 
ive Example of this invention is shown. 
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Working Example 1 
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It mixed it kneaded this blend with 140 °C (temperature of m 
olten resin) making use of theextruder, to low density 
polyethylene resin powder ( density 0.922 g/cm3 and MI4.0) 
100 parts by weight with Henschel mixer including azo 
dicarboxyl amide 1 5 parts by weight, thepolyethylene resin 
foamable sheet of extrusion and thickness 2 mm formed. 
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[0042] Irradiating electron beam of 3 Mrad to this pplyethylen 
e resin foamable sheet, crosslinking doing theresin, it acquired 
polyethylene resin crosslinking foamable sheet. 

[0043] In one surface of this crosslinking foamable sheet, extru 
sion painting blend of ethylene * propylene copolymer . 
elastomer (Tafmer P - 0280: Mitsui Chemicals Inc. (DB 69-056 
7037) supplied)30 weight%and low density polyethylene resin 
(Mirason G - 16: Mitsui Chemicals Inc. (DB 69-056-7037) 
supplied)70 weight%, with 280 °C, it formed release layer of 
100 m . 

[0044] After that, crosslinking foamable sheet which formed ab 
ove-mentioned release layer, toinside hot foaming furnace of 
vertical type which jointly uses hot air of the electric heater and 
220 °C was introduced from upward direction to downward 
direction, the crosslinking foamable sheet hot foaming was 
done and crosslinking foamed sheet was acquired. 

[0045] As for foamed expansion ratio of this crosslinking foam 
ed sheet as for 3 1 .2 times and thickness as forthe thickness 
of 4.5 to 4.7 mm and release layer it was a 7.2 m . In 
addition, as for foam state of surface part of crosslinking 
foamed sheet beingsatisfactory, as for fault it was not. In 
addition, release layer with smooth, there was not a wrinkle or 
other fault with theuniform. 

[0046] Corona treatment (With wetting test 38 dynes/cm ) it 
did release layer and surface of the opposite side of this 
crosslinking foamed sheet, in thiscorona discharge-treated 
surface, it combined isocyanate crosslinking agent (Desmodur 
TH)5 parts by weight to copolymer 100 parts by weight which 
consists of n-butyl acrylate component 95 wt%and acrylic acid 
component 5 wt% and it applied acrylic adhesive which is 
manufactured, the5 min dried this with 85 °C, formed acrylic 
tackifier layer of thickness 40 m . 

[0047] In this way, in winding core in roll cutting off in windup 
andthe width 25 mm with tackifier layer as inside, it designate 
adhesive sheet whichis acquired, as kind of adhesive tape woun 
roll which it shows in Figure 1. In Figure 1, as for 10 as for 
adhesive sheet and 1 1 as forthe foamed sheet and 12 as for 
release layer and 1 3 as for thetackifier layer and 20 it is a 
winding core. 
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[0048] Concerning this adhesive tape wound roll, according to 
JIS Z 0237, adhesive sheet was cut offin width 25 mm, with 
draw rate of 300 mm/min, low speed roll back force and 90 
degrees peeling SP tackiness were measured. As a result, low 
speed roll back force, with 69g/25 mm width, showed 
satisfactoryexfoliation deployment property. In addition, 
peeling SP tackiness, with 750g/25 mm width, showed 
thesatisfactory adhesiveness. 

[0049] Working Example 2 

In Working Example 1, as release layer, blend of ethylene * pi 
opylene copolymer elastomer (Tafiner P - 0280: Mitsui 
Chemicals Inc. (DB 69-056-7037) supplied)20 weight% and 
high density polyethylene resin (Hi-Zex 5600SP: Mitsui 
Chemicals Inc. (DB 69-056-7037) supplied)80 weight% wasuse 
It did other than that in same way as Working Example 1. 

[0050] As a result, there was not a fault in foamed sheet or rel< 
ase layer. In addition, low speed roll back force, with 55g/25 
mm width, showed satisfactoryexfoliation deployment property. 
In addition, peeling SP tackiness, with 790g/25 mm width, 
showed thesatisfactory adhesiveness. 

[0051] Working Example 3 

In Working Example 1, as release layer, blend of ethylene * pi 
opylene copolymer elastomer (Tafmer Tafiner P - 0280: Mitsui 
Chemicals Inc. (DB 69-056-7037) supplied)25 weight% and 
polypropylene resin (Hipol F651: Mitsui Chemicals Inc. (DB 6S 
056-7037) supplied)75 weight% wasused. It did other than that 
in same way as Working Example 1 . 

[0052] As a result, there was not a fault in foamed sheet or reh 
ase layer. In addition, low speed roll back force, with 39g/25 
mm width, showed satisfactoryexfoliation deployment property. 
In addition, peeling SP tackiness, with 700g/25 mm width, 
showed thesatisfactory adhesiveness. 

[0053] Working Example 4 

In Working Example 1, after foaming, heating crosslinking foa 
mable sheet which provides the release layer to 150 °C with 
embossing roll , it formed multiple embossing embossed design 
depth approximately 0.2 mm ) in the release layer. It did other 
than that in same way as Working Example 1 . 

[0054] As a result, there was not a fault in foamed sheet or reh 
ase layer. In addition, low speed roll back force, with 43g/25 
mm width, showed satisfactoryexfoliation deployment property. 
In addition, peeling SP tackiness, with 780g/25 mm width, 
showed thesatisfactory adhesiveness. 

[0055] Working Example 5 
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In Working Example 1, as release layer, blend of ethylene * 1 
butene copolymer elastomer (Tafmer A - 4085: Mitsui 
Chemicals Inc. (DB 69-056-7037) supplied)30 weight% and lov 
density polyethylene resin (Mirason G - 16: Mitsui Chemicals 
Inc. (DB 69-056-7037) supplied)70 weight% wasused. It did 
other than that in same way as Working Example 1 . 

[0056] As a result, there was not a fault in foamed sheet or reh 
ase layer. In addition, low speed roll back force, with 56g/25 
mm width, showed satisfactoryexfoliation deployment property. 
In addition, peeling SP tackiness, with 785g/25 mm width, 
showed thesatisfactory adhesiveness. 

[0057] Comparative Example 1 

In Working Example 1, as tackifier layer, general rubber adhes 
ve which designates the natural rubber as main component was 
used. It did other than that in same way as Working Example 1 
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[0058] As a result, there was not a fault in foamed sheet or reh 
ase layer. But, with measurement of low speed roll back force 
release layer tore, exfoliationdeployment property was defect. 
Furthermore , peeling SP tackiness with 820g/25 mm width, 
showedthe satisfactory adhesiveness. 

[0059] Comparative Example 2 

Hot foaming doing polyethylene resin crosslinking foamable sh 
eet which formed with Working Example 1, to similar tothe 
Working Example 1, it acquired crosslinking foamed sheet 
which does not have release layer. In this crosslinking foamed 
sheet, extrusion painting blend of ethylene * propylene 
copolymer elastomer 30 weight% and low density polyethylene 
resin 70 weight% which are similar to Working Example 1, wit! 
320 °C, it formed release layer ofthe 7.5 m . Forming 
acrylic tackifier layer making use of this crosslinking foamed 
sheet, to similar to Working Example 1 , it produced adhesive 
tape. 

[0060] In this case, foam state of surface part of crosslinking fo 
amed sheet which touches withthe release layer to case of 
extrusion paint, was impaired at heat. In addition, wrinkle 
occurred in release layer, it was a nonuniform thicknessof 
release layer in comparison with Working Example 1 . 

[0061] 

[Effects of the Invention] Above-mentioned sort, according to 
this invention method, because inthe one surface of olefinic 
resin foamable sheet, after forming release layer which consists 
of the olefinic resin hot foaming it does, foam state of foamed 
sheet being satisfactory ,the wrinkle does not occur in release 
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layer, release layer to be strong in thefoamed sheet can acquire 
substrate for adhesive sheet or tape which hot-melt adhesion is 
done. 

[0062] Furthermore, it pulls release layer to case of hot foamin 
g and becausebeing extended, thickness becomes thin, it is easy 
in regard toproduction and is profitable in aspect of raw materia 
cost with uniformto designate release layer relatively as 
thickness of required minimum. 

[0063] In addition, as for substrate for adhesive sheet or tape w 
hich is acquired with theabove-mentioned method, release layer 
which consists of olefinic resin is doneto be strong in one 
surface of olefinic resin foamed sheet, hot-melt adhesion, this 
release layer has thesatisfactory release property vis-a-vis 
acrylic adhesive. Especially, as for those which multiple relief 
formed in surface of the release layer release property improves 
more. 

[0064] Consequently, in release layer and surface of the opposit 
e side of this substrate, if adhesive sheet or tape where it can 
provide acrylic tackifier layer, in release sheet none winding 
this in theroll, makes product, case of rewinding when using, 
delamination ofthe foamed sheet back surface is acquired 
occurrence "f , satisfactory exfoliationdeployment property. 

[0065] Therefore, waste disposal of release sheet becomes unn< 
cessary, can acquire theadhesive sheet or tape of olefinic resin 
foamed sheet with low cost. 

[0066] This kind of adhesive sheet or tape, making use of light 
ness , buffering property , insulating ability andthe 
soundproofing behavior or other performance, is used with 
vehicle , household appliance and construction or other field 
can stickto various material widely simply, it is very 
convenient. 

[Brief Explanation ofthe Drawing(s)] 

[Figure 1] It is a oblique view which shows one Working Exam; 
e of adhesive tape of this invention. 

[Explanation of Reference Signs in Drawings] 

10 adhesive tape 

1 1 foamed sheet 

12 release layer 

13 tackifier layer 
Vol.20 core 
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[01] [Figure 1] 
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